Background and Purpose: We wanted to investigate whether patients with multiple system atrophy (MSA) change their positions less frequently compared to the controls during sleep and during the sleep period time.
Introduction
Parkinsonian patients are known to have many sleep complains. [1] [2] [3] [4] [5] [6] [7] [8] Tandberg et al. 9 in his community-based study of 245 Parkinson's disease (PD) patients, reported two thirds were complaining of sleep problems compared with 33% of the healthy controls. Sleep fragmentation and early awakening were the main complaints. Lees et al. 10 surveyed severely affected PD patients and nearly all the patients had sleep complaints. Multiple system atrophy (MSA), one of the synucleinopathy like PD, is also known to have the similar but more severe sleep complaints. 11 Both in PD and MSA, various phenomena can cause patients' nocturnal sleep problems. Difficulty turning in bed has been regarded as one of the causative factors of poor sleep as staying in one position for a long time causes discomfort and pain. 12 However, there have been few systematic studies dealing with this matter. Laihinen et al. 13 studied body movements during sleep in 9 PD patients using staticcharge sensitive bed. They found that PD patients moved less frequently than the normal controls. Weller et al. 14 used unique rotational sensor and drew the same conclusion. Contrary to these two studies, van Hilten et al., 15 by their questionnaire study, reported that only 4 of 90
PD patients complained problems to turn over in bed and concluded that it was not a significant figure. In the aspect of methodology, the results are all inconclusive. In addition, studies with MSA patients are completely lacking. We used Beehive-7 and Comet systems to record the PSG for one night in each patient (Grass-Telefactor, USA).
EEG was recorded in 4 channels (C3-A2, C4-A1, O1-A2, In order to analyze the position changes, we divided the position change into 3 categories. Category 1 was the position changes that initiated within 3 seconds after arousal. We presumed this as occurring during sleep.
Category 2 was the position changes that occurred between 3 and 10 seconds of arousal. We assumed the purpose of arousal in this category was to change position and thus analyzed the sleep stages before the subject woke to move. MSA patients tend to sleep in supine position (Table   2) We divided the position change into three categories depending on the duration of arousal before the subjects moved. Though some researchers think that shorter than 3 seconds is sufficient for the arousal, 3 seconds of EEG change is the usual criteria to score the arousal. Thus, we applied this criterion to differentiate position changes while asleep and during wakefulness. We additionally set a criterion of 10 seconds of arousal to separate categories 2 and 3. This is somewhat arbitrary. However, we thought that it was necessary because arousal for the position change and position change after arousal were different. This is evident in all categories. In category 1, this difference is significant during stages 1 and REM, and as a whole. In category 2, it is marked with prior stages 1 and 2 and also as a whole. Because subjects move very rarely during deep sleeps, we should have needed more subjects to detect the small difference. However, the tendency of more position changes in normal controls than MSA patients in deeper sleeps is the same as that in lighter sleeps.
We think that it is appropriate to compare the category This leads to a marginally significant difference in the number of position changes between the two groups as a whole. This also lets us suspect that low SE is a compensatory mechanism for the position change.
In conclusion, our study shows less frequent position changes during sleep in MSA patients. However, longer period of wakefulness makes them compensate their position changes during the whole night.
